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THE CONTINUOUS INHALATION OF OXYGEN

IN CASES OF PNEUMONIA OTHERWISE
FATAL, AND IN OTHER DISEASES.1

BY ALBERT N. BLODGETT, M.D., BOSTON.

It is a recognized fact that several of the most
common and most fatal maladies to which the practi-
tioner of medicine is called, are fatal on account of in-
terference with the function of respiration. These
diseases kill, by either preventing the access of a suffi-
cient amount of respirablc air to the lungs, or bydiminishing the respiratory area within the lungs.This may be caused by exudation of foreign material,
or from closure of the lumen of the respiratory pas-
sages through inflammation, or from other causes. It
is only within the latest times, that the attention of
the practitioner of medicine has been effectually called
to the possibility of treating these conditions by the
direct employment of oxygen, for the purpose of offer-
ing to tho impaired respiratory function the means of
fulfilling its mission to the animal economy, by extend-
ing to it an atmosphere containing a richer supply of
this all-important element, and thus enable it to carry on
its indispensable duty, though it be forced to do so by
means of diminished or diseased respiratory apparatus.

The following paper is not intended to discuss this
subject in an exhaustive manner, nor is it intended to
enter into any examination of the ways or methods in
which oxygen acts upon the tissues of the body, but its
solo aim is to call the attention of the profession to
the great benefit which we may secure for our patientsfrom the use of oxygen in the treatment of disease, and,
to attract tho notice of those enjoying largo opportunities
to its use, in the hope that their undisputed authority
may indorse what, to my mind, constitutes a great ad-
vance iu the treatment of some of our most intractable
und most fatal diseases. The subject may be appro-
priately introduced by tho narration of the following
case :

Mrs. II. W., is a lady of nervous temperament,
rather strong-willed, and has been married about six
months, being at tho present time about thirty-seven
years of age. She has always been freo from serious
disease. She has had many harassing scenes in her
family life previous to her marriage, and to some de-
gree since that event. Is rather uiuiBually strong
and activo in general.

On February 14, 1890, lato in the day, I was called
in see this lady, on account of a severe cough, which
liad been harassing her unremittingly for some days.
The patient was found lying upon tho outside of the
bed, and very much flushed. Tho following symptoms
were ascertained to be present. The cough, of which
I had been told, was almost constant, and each parox-
ysm was accompanied by pain, as expressed by groans
and exclamations, tho distress being referred to an
area covering the location of tho lower lobe of the
right lung. Over this area there was dulness, increas-
ing to flatness as the lower border of the lung was
reached, the respiratory efforts were painful, and exag-gerated ; thoro was bronchial respiration over a large
part of the affected area, and crépitant rules toward
the upper portion of the same, with coarse, dry rales
over portions of tho chest adjacent. The temperature
1 Read before theBoston Society for Medical Observation, October 6, 1890.

was elevated, the restless condition of the patient not

admitting a positive record of the degree of fever, but
the thermometer showed 101° F., taken under the
tongue. The pulso was somewhat variable, but aver-

aged from 120 to 130 in the minute, of fair strength
and volume. The face was mildly cyanosed, and the
breathing though fairly free, was insufficient, the res-

pirations being twenty-four in the minute. Two days
before, there had been a chill, or rather a chilly sensa-
tion of considerable duration, which had been followed
by heat and headache, which has since persisted. There
was almost complete anorexia, due to nausea. The
bowel had been thoroughly evacuated of its contents
by domestic purgation. Tho skin was hot and dry, the
color of the surface mildly dusky, the eyes bright and
staring, the tongue dry and rough, with many superfi-
cial fissures. The teeth were moderately covered with
adhesive gummy material. Herpes labialis present.
The lips were dry and parched, though not fissured or
cracked. There was no expectoration, though there
was the constant desire to get something up, which
caused, to some extent, the troublesome cough. There
was constant pain in tho right sido, referred to a point
of greatest intensity about the region of the nipple,
from which it radiated in various directions, and ex-
tended around the side. There was no tenderness or
other disturbance of the digestive organs, except the
symptomatic phenomena above mentioned.

An anodyne mixture was given to relieve the in-
tensity of the cough, and to aid in expectoration ; and
quinine, with a little wine, was ordered four times daily.
Liquid diet was prescribed, and the patient was en-

joined to remain quietly in bed, in the hope that the
morbid process would remain confined to the portion
of the lung already affected.

On the next day, February 15th, the patient was
found vastly more comfortable. Cough was greatly
relieved, and tho night had been restful and she was
much refreshed. Treatment was not changed, and the
directions before given were continued.

February 1 6th. I was hastily summoned early in
the day, and found the patient in a most alarming
condition. There was great oppression in breathing,
the surface was everywhere deeply cyanosed, and the
respiration was hurried and difficult. The cough had
again become distressing ; thoro was a constant feeling
of impending suffocation ; and the patient was restless,
and agitated by tho apprehension of sudden dissolution.
The face was of a deeply livid color, conjunctiva!
were injected and dusky, and the tongue was heavily
coated with a brownish layer of offensive character.
I found that on the previous day, she had been
out of bed, had attempted to arrange the room, had
been sitting at the window, and had been chilled
while thus engaged. During the night she had
become rapidly worse, so that her condition had
awakened alarm in those about her. The area of
dulness was found to be more extensive, now including
almost the whole of the right lung, and the lower por-
tion of tho left, the dulness on this side reaching as

high as the nipple. The process in the base of the
rieht lunir seemed to be in about the same condition as
before described, and there was no noticeable tendency
toward resolution. Bronchial respiration was every-
where detected iu the territory of dulness or flatness,
and abundant lino crepitation was heard. Temperature
was 103° F., respiration 30, pulse 120.

Milk was directed iu two-ounce draughts every two
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hours, and digitalis was ordered, as the circulation
was evidently but imperfectly carried on. Tincture of
mix vómica in five-drop doses was ordered every four
hours, in the hope that it might act to stimulate the
respiratory powers. Brandy in moderate amount was
also advised, and a competent nurse was obtained,
to whose efficiency and care are no doubt attributa-
ble the successful issue of what was during manyhours by far the most desperate condition which 1
have seen end in recovery. In the afternoon the tem-
perature was 102.6° F., the pulse 120, and the respira-tion 35. The patient was very restless and much
harassed by a short, dry cough. It was difficult to per-
suade her to take food. At 7 P. M., there were signs of
collapse, tho pulse became very weak, the respiration
sighing in character, the extremities cold, and the intel-
ligence clouded. A mustard plaster was applied to the
chest with benefit, and digitalis and brandy given with
a little hot milk. After an hour the signs of extreme
peril were relieved to some degree, and the patient
turned on the side and slept for twenty minutes. The
night on the whole was quiet but not restful, the pa-tient having several paroxysms of coughing, in each of
which the surface became livid, and the signs of
asphyxia again appeared.

February 17th, at 6 a. m., pulse was 134, respiration
40, temperature 99.8°. The cheeks were quite livid,
but there was no evident great distress in breathing.
A considerable amount of urine was withdrawn by
catheter. At 11 A. m., temperature 100.8°, pulse 120,
respiration 52 and somewhat labored. Mustard was

again applied to the chest, with some improvement in
the respiration ; and the patient slept at intervals. At
6 p. M., temperature 102.4°, pulse 120, respiration 45.
The patient was now showing unmistakable signs of
exhaustion, and the feebleness of the heart's action
was apparent. Consultation was suggested, but de-
clined.

At this time I advised the use of oxygon gas, in the
hope to increase the respiratory function by furnishingthe limited lung-area with an augmented amount of
oxygen, so that the condition of the circulation mightbe improved, and possibly the constant apprehensionof asphyxia be relieved. I cannot say that I looked
for any permanent good from it, but I hoped to at
least gain for the patient tho comfort of euthenasia.
The gas employed was diluted with ten per cent, of
nitrous oxide, and in this form caused no appreciablesensation of discomfort to tho patient. The amount
given was limited to a few gallons, the exact quantity
not being ascertained, owing to a leak in the holder,
but tho effect was soon noticeable in the appearance
of the patient, who became much more quiet, and was
relieved to a great degree of the embarrassment in res-

piration. The face soon became less dusky, the con-

junctiva; clearer ; tho intelligence of the patient was
much benefited, and she expressed herself as feeling
better. The oxygen was now withdrawn, and the
patient fell into a gentle sleep.

February 18th, at 3 A. M., temperature 97.8°, pulse
122, respiration 52. Face was again very dusky, and
patient wandering and restless. Oxygen was againadministered, in the manner described above, and againthe patient seemed to derive benefit from its use.

At eight o'clock the extremities were cold, the respi-ration labored, the mind wandering, the body was cov-
ered with a clammy sweat, the skin was relaxed, the eyes
dull, and every symptom of rapidly approaching disBolu-

tien was stamped upon tho case. At this time I directed
the continuous employment of oxygon, ¡is the only
means of prolonging life, and averting the paroxysms
of distress which recurred at intervals. The gas was

convoyed from the tank in which it is supplied through
a wash-bottle directly to the mouth of the patient, and a
constant stream of gas was flowing through the tube all
the time, so that with each of the rapid respirations
the patient was obtaining a constant increased amount
of oxygen. This method of administration, of which I
havo thus far found no account in tho means of inform-
ation at my command, seemed to afford considerable
relief in a short time, and after watching the case for
¡in hour, I left, giving directions to continue the gas.

At 11 o'clock the respirations were higher than at
any time heretofore, being 64 in the minute, and the
pulse 144; but the patient was not only conscious,
but was not particularly uncomfortable, and certainly
suffered no such distress as was the case with ¡i much
lower frequency of respiration, only a few hours be-
fore.

At G i', m., the pulse was 120, respiration 56, tem-
perature 98.2°, and the condition of the patient was,
on the whole, more satisfactory. The patient took
food, and the cough had become less harassing, and
there was a noticeable loosening, and the indication of
approaching expectoration.

February 19th, 7 a. m., pulse 160, respiration GO,
temperature 97.4°. The night was rather restless, the
patient was delirious, the extremities became vary
cool, and were livid in color, the veins of the neck
were turgid, and the appearance less favorable, but
this condition improved with the morning, and she
became quiet and again seemed better.

She continued in this way during the day, until the
afternoon visit at 5 o'clock, when the supply of oxygen
unexpectedly gave out. A new supply was at once

ordered, but the patient sank rapidly, and she seemed
to be dying. She passed into a state of collapse, tho
pulse became imperceptible, the color was more livid
than at any previous time, the respirations became shal-
low, and were reduced to sixteen in the minute, the
eyes wore glazed, clammy sweat burst forth over the
entire body, and every sign of immediate dissolution
was present. A subcutaneous injection of pure brandy
was at once given, which was followed by a temporary
improvement in the pulse and respiration, but this
soon subsided ; a second injection of the same character
was given, with a less perceptible effect, and at the
time when it seemed that the patient was irrecoverably
lost, the oxygen arrived. The gas was at once con-

voyed into the patient's mouth, and mechanical aid
was given to assist the respiratory movements. For a

time there was no appreciable benefit from the gas,
but gradually tho color of the surface improved, the
respiration was less embarrassed, the patient could
swallow, and the ¡inmediato symptoms wero again re-
lieved. The patient was, howevor, restless, the extrem-
ities were cold, aud efforts to revive the temperature
were only partially successful. The pulse remained at
140 most of the night, and the temperature was sub-
normal. The respirations fluctuated to some extent,
but remained between 44 and 58 to the minute.

February 20th. At 7 A. m. the temperature was

96.8°, the pulse 120, and the respiration was irregular,
on account of the violent efforts of the patient to get
out of bed, etc. At noon, pulse was 134, respiration
56. Strychnia (one-sixtieth of a grain) was ordered
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every four hours, in the hopo to invigorate the res-

piratory efforts. In the afternoon the temperature
was 99.2°.

February 21st. The temperature, although falling
to 96.8° in the morning, recovered to 98.8°, pulse
120, and the general condition of the patient was sat-
isfactory. She was able to sleep at intervals without
the use of anodynes, and there was a gradual improve-
ment in the strength. Enemata were employed to re-
lieve the bowel, followed by considerable exhaustion.
Tho respiration continued about 50 in the minute,
but the condition of the patient was on the whole
much more satisfactory. At night tho respiration
again rose to GO in the minute, but there was no
distress. There was now considerable expectora-
tion, and later in the day the bowels and bladder were
moved spontaneously for the first time during the
severe phase of the illness.

February 22d. The breathing was loss labored, and
the patient, in this way, more comfortable than at any
time during her sickness. Temperature in the morn-

ing normal, iu the afternoon 100°. At 8 p. m.'pulse
was 100, respiration 32. The bowels acted naturally.

February 23d, 8 A. m., temperature 98.2°, pulse 94,
respiration 36. Passed a fair, though not a very rest-
ful night. Began to raise large masses of tenacious
matter from the lungs. At 3 P. m., the oxygen was
discontinued after continuous administration for a

period of 106 hours.
February 24th, at 7 a. m., temperature 99°, pulse 92,

respiration 30. At 6 P. m., temperature 97.6°, pulse
96, respiration 35, and the patient was perspiring
freely. She passed a good night, and awoke refreshed
and strengthened.

February 25th, 7 p. m., temperature 98.8°, pulse 96,
respiration 28.

From this time there was an uninterrupted convales-
cence from the pulmonary disease, though the progress
was not rapid, and was delayed by neuralgic attacks in
various parts of tho body, which, at length, however,
subsided. There was prolonged mental enfeeblement,
caused perhaps by the extreme gravity of the disease,
which has since gradually cleared up, so that the pa-
tient, iu ¡ill respects, is, at present, apparently as well
in both body and mind as before her sickness.

It will be noticed that coincident with the continuous
administration of the oxygen there was a remarkable and
enormous fall of the temperature. The thermometer
registered on the afternoon of February 17th, 102.5°.
At this time the patient sank into a state of profound
collapse, and the thermometer registered at the next

visit, 97.4°, a fall of 5.1° within a very short time.
The condition of tho patient was, during many succeed-
ing hours one of the greatest gravity, there was little
tendency to rally, and for several days the morning
temperature was subnormal.

On one occasion, with subnormal temperature there
was associated a pulse of 160 in the minute, and a

respiration of 56. Upon two occasions during the
severity of the case, the lines of temperature and pulse
cross each other, that is, a rising pulse line is found
associated with a declining temperature, a phonomononwhich has been believed to bo invariably indicative
of a lethal termination of the case.

I account for these various unusual symptoms upon
the ground of tho extreme exhaustion of the patient,and the great prostration of all tho vital processes.1 have thus, somewhat at length, detailed this case |

in the hope that I might bring to my aid the experience
of other and abler men in tho use of the means here
employed for combatting the asphyxia accompanying
pneumonia, and, which I havo no doubt, is equally ap-
plicable to other diseases which kill by reducing the
respiratory capacity of the lungs, or by preventingthe elimination of noxious products of respiration.
I have been able to find very little in the literature upon
this subject, and have never seen or heard of the uso
of oxygen in any other, than rather an experimental
and dilettante manner in the treatment of disease.
When I directed the continuous administration of
the gas, I did so under the positivo conviction that
the patient was irrevocably doomed, and the best re-
sult that I looked for, was simply relief to the sensa-
tion of suffocation, and not any curative action. The
record then made in my note-book, February 18th, at
8 a. M. is "iu articulo mortis." At this timo I had
only employed the gas in the manner ordinarily di-
rected, that is, two or three gallons at a time, several
times daily. I now directed its use without cessation,
and to my great surprise, the patient not only ob-
tained the relief desired, but was enabled to carry on
the function of respiration.

The amount of gas employed was not far from two
hundred gallons in twenty-four hours. The dealer
who supplied the gas was astonished at the amount re-

quired, and, thinking to do me a Bervice, sent me a

cautionary message, implying that no human being
could possibly stand so groat an amount of oxygen, on
account of the dangerous degree of stimulation to the
system and the increased combustion of tissue. 1 have
no doubt that the warning might be appropriate in any
ordinary or occasional use of the gas, but in this case, the
temporary absence of the oxygon was followed by the
most alarming symptoms, and it was only with the
greatest exertion that the patient was resuscitated. I
think that the recovery of tho patient from the condi-
tion in which she then was, is due entirely and unques-
tionably to the administration of the gas. Its effect
was almost as pronounced and evident as is that of a

ligature in haimorrhage.
To my sorrow 1 have to confess that I am able to

recall more than one case of pneumoniu which has
terminated in death, in which 1 cannot but think that
the timely use of oxygen gas might have been condu-
cive toward a different ending of the disease. I am

inclined to think that the judicious employment of
this agent will be followed by distinct amelioration of
the symptoms, aud reduction of the distress in all
cases of impending asphyxia. If in this way the
strength of the patient may bo husbanded, and the
blood be maintained iu a stato of oxidation sufficient
to allow the respiratory phenomena to go on, 1 think
that many cases will bo found in which the period of
greatest danger may bo safely tided over, which would
otherwise unquestionably be lost.

1 have been able to find only very rare and unsatis-
factory allusions to the use of oxygen in pneumonia,
aud what I havo found are almost wholly without
benefit in forming a conclusion as to the best manner

of using this agent, and also in relation to its action.
I have only found one allusion to the continuous ad-
ministration of oxygen, and in this case the gas was
conducted into a pail of water, placed by tho side of
the patient's bed, and tho air of the room was fanned
toward the patient. I think it may well be questioned
how much benefit was derived by the patient from
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this uncertain method of administration of tho gas,
though I believe that in this case the patient happily
recovered. I had not seen the report of this case, and
it is so unsatisfactory that I should hardly have been
inclined to accept it as a safe guide in the use of what
was to me an unknown method of administration.

I shall not at this time attempt to analyze the action
of oxygen upon the organism, nor the way in which it
changes the condition of the patient, but will simply
express my conviction that its employment in the lab-
oratory for physiological experiment does not at all
indicate its usefulness or its action upon the organism
in cases of disenso. I feel that in extreme dyspnoea,
or in threatened asphyxia, we have in this agent
the means of obtaining in many cases a distinct
relief of the suffering ; and a painless if inevitable
death. If more extensive experience should confirm
my present conviction, we havo in oxygen the means
of tiding the system over periods of great exigency in
the direction of suffocation ; and the chances of recov-

ery in such cases are raised from absolutely nothing,
to a very considerable proportion.

In my opinion, the first of these propositions would
be a sufficient reason for urging the use of any appro-
priate agent ; and the last makes its use in proper
cases imperative. It is none the less indicated, and
acts in these cases in exactly the same way as in
cases of poisoning from illuminating gas, in drowning
(submersion), in carbon-dioxide poisoning, and in
other conditions which will present themselves to the
mind.

A somewhat imperfect review of the literature upon
the subject of the employment of oxygen in the treat-
ment of pneumonia has not afforded the assistance
which I hoped to obtain, and I am convinced that it
is not the subject of frequent administration. The
" Index Medicus " has relatively few allusions to it,
aud the cases there recorded aro either imperfect to a

degree which deprives them of all value as articles of
reference, or are so purely amateurish in character
that no useful deductions can be made from them.
Dr. Maurice Dupont2 states that oxygen was first
used by Dujardin-Beaurnetz, and adds that the indica-
tion for oxygen inhalation is most pronounced in us-

phyxia. Beddoes has employed oxygon for the relief
of asphyxia after submersion. Paul Bert has recom-
mended the use of oxygen to aeronauts in making
ascents into great altitudes, where the atmosphere is
relatively attenuated, and the contained oxygen much
rarified. The concomitant asphyxia attending these
ascensions is best combattcd by oxygen gas. A case
is mentioned in which the asphyxia due to attenuation
of the atmosphere was so sudden aud so profound,that two of the three occupants of the balloon were

overpowered before tho necessary preparations for
inhalation could be made, and only one individual sur-
vived the perilous adventure.

Crequy has reported several cases of profound suf-
focation from carbon-dioxide which have been promptlyrelieved by oxygen. " This is advantageously combined
with injection of ether, or ether vapor may be mingledwith oxygen gas. Inhalations of oxygen have been
of vital importance in poisoning from illuminating gas,which is less amenable to treatment than is the more

ordinary form of poisoning from carbon-dioxide. It
haB been found of great service in the treatment of
persons overpowered by the unwholesome or poisonous
' Bull. Man. do Ther., vol. cxvi, p. 258.

gases of vaults, sewers, mines, etc. The uses of oxy-
gen apply solely to a single symptom, the dyspnaîa ;
in cases of functional disorders of the respiratory sys-
tem, or of asphyxia, in some cases acute, as iu carbon-
dioxide poisoning, or chronic, as in pulmonary conges-
tion from iucompetency of tho cardiac valves or
muscle."

Dr. J. H. Davenport8 states : " The cases in which
oxygon is of benefit are conveniently divided into
three classes : (1) thoso involving dyspnoea, which are

essentially acute ; acute stages of Bright's disease,
heart disease, ureemia, opium-poisoning, etc. ; (2) those
involving defectivo nutrition or excretion, which are
chronic. Oxygen here acts as a tonic. It has in this
way been found valuable in phthisis, emphysema,
acute dyspepsia, anaemia, etc. The amount usually
employed and directed is three or four gallons daily,
at considerable intervals ; (3) in certain spasmodic
diseases. The paper above quoted is a valuable con-
tribution to the study of oxygen in general, but it pre-
sents no cases, and touches only to the extent above
indicated upon the use of oxygen gas in the manner
and for the object to which the present paper is
devoted.

Dr. W. Gilman Thompson4 gives the following
summary of uses of oxygen gas : (1) In neurotic
dyspnoea ; (2) when there is diminished surface for
aeration of the blood ; (3) diminished inflation of lungs
from many causes ; (4) specially beneficial in the
dyspnoea of chronic Bright's disease, urajmia, pneumo-
nia, capillary bronchitis, asthma, catarrhal bronchitis,
sometimes pulmonary congestion, and early stages of
oedema. This article has also a very carefully col-
lected list of the published articles bearing upon the
topic under discussion.

Sajous 6 writes : " Griffith states that Dr. F. Glasgow0
administered oxygon internally to a patient with pneu-
monia, and observed decided improvement in the color
of the skin, and in the general appearance."Hilton Fugge iu his concise and valuable work, does
not mention oxygen in relation to pneumonia. In
critical periods he recommends alcohol, ammonia, and
sometimes cautious venesection.

Œrtel7 says : " The employment of oxygen inhala-
tions seems to me most justified scientifically iu cases
in which the relative pressure of the oxygen is consid-
erably lowered, and in maladies attended withdyspnooa,
iu which the blood is overcharged with carbonic acid.
Paul Bert was the first to demonstrate by experiments
on animals as on the human subject, that in attenua-
tion of the air down to 450 to 400 millimetres of the
barometer, the symptoms of oxygen insufficiency aro
set up, but by the inhalation of moro richly oxygenized
air, a further reduction of tho pressure can be borne.
Under pathological conditions, arrest of tho diffusion
of oxygon from the lung into the blood, may give rise
to a similar diminution of the pressure of the oxygen
of the blood as does the lowering of tho relative pres-
sure of that gas in tho atmospheric air. In such cases
an increased supply of oxygen will in the same way
avert the immediately threatened danger, although it
exercises no direct influence upon the cause which
gives riso to it. Accordingly wo find indications for
the use of oxygeu inhalations in those diseases of tho

8 lïoston Modical and Surgioal Journal, vol. lxxxvii, p. CL
« New York Medical ltecord, vol. xxxvl, p. 1,
» Annual of tho Universal Medical Sciences, 1889, p. 111.
« Weekly Modical lleview, February 25, 1889 ('.'). ,» In tho article on Respiratory Thorapoutlos, in v. Zioinsson s

" Handbook of Gonoral Therapeutics," vol. Ill, p. 243.
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respiratory organs which are attended with severo

dyspnœa due to defectivo exchange of gases, and con-

sequent accumulation of carbonic acid in the blood,
such as acute exacerbations of chronic catarrh, emphy-
sema, asthma attended with cyanosis, and dyspepsia,
in which, according to tho published reports [Birch-
Ascheron] oxygen inhalations arrested the dyspnœic
attacks, often when they had assumed a most dangerous
form. Hitherto, however, there aro no published
records whicli furnish any satisfactory account of the
extension of the use of oxygen inhalations {vide Wal-
ilenlmrg)."

In a short article by Dr. lí. C. Titus8 the author
states that " in pneumonia it should bo administered
continuously from three to live minutes, and as fre-
quently as the urgency of the case demands." Ho also
states that "it has been found by clinical experience
that oxygen is less irritating and more readily absorbed
when combined with a certain equivalent of nitrogenmonoxide. The proportions that I have found most
valuable is two parts pure oxygon and one part nitro-
gen monoxide, hi order to obtain good results it is
of tho utmost importance that these gaseB should be
absolutely pure and properly combined. Pure oxygen
I believe to be too powerful un oxidizing agent when
used alone, especially when there exists inflammation
of the air passages." ..." Nitrogen monoxide is valu-
able as a modifier of pure oxygon, and has a soothing
effect upon the nervous system. It renders the oxygen
with which it mingles more assimilable, and hence
more promptly available in the general system."He reports the following case : " A gentleman, aged
sixty-three, of robust habit, was taken ill with double
pneumonia. Recognizing tho caso to be of extreme
gravity, because of the rapid respiration and the early
development of delirium, with a rapid, feeble and irreg-ular pulse, I immediately begau the ubo of oxygen and
nitrogen monoxide, with stimulants aud other reme-
dies. At first the inhalations were given very fre-
quently, as often as every fifteen or twenty minutes,
and for a period of from three to five minutes at a

time. After using a few times, the patient became
more quiet, tho breathing easier and loss rapid, with
clearing up of the cyanosis, abatement of the delirium,
and freo expectoration. The remedies were continued
through the night. The following forenoon the patient
expressed himself bettor, and very much relieved by
the inhalations. Tho inhalations were continued
through tho course of the disease, at either longer or
shorter intervals, as the exigencies of the case de-
manded, aud were always followed by an amelioration
of the urgent symptoms."

The last-mentioned quotation is taken from an
ostensible reprint of the paper referred to, published
by a company in New York as an advertisement for
oxygen, which is furnished by tho company iu large
stoel cylinders containing one hundred gallons. Oxy-
gen is also offered to the profession in the quantity of
one hundred gallons, contained iu small wrought-iron
cylinders, under enormous pressure. In my limited
experience the gas from the largor cylinders has seemed
to last longer, and I thought the patient seemed to ob-
tain more benefit from its use than from that in the
smaller cylinders. In both cases the oxygen is diluted
with a certain amount of nitrous oxide gas.

8 Published In tho Now York Medical Kooord, October B, 1889,
Upon " A few Clinical Cartes showing the Value of ,Oxygon combinedwith Nitrogen-Monoxide, In tho Treatment of Pulmonary and otherTroublos."

THE SURGICAL TREATMENT OF SPASTIC
PARALYSIS IN CHILDREN

BY E. H. BRADFORD, M.D.

Among the so-called paralyses of children is one
affection whicli, though well-marked in type, has, uu
til recently, received but little attention. Spastic or
cerebral paralysis in children has remained almost
neglected by orthopedic surgical writers. This fact is
the more surprising as the disease gives occasion to a
marked awkwardness in gait, and to deformity second
only to that following infantile paralysis. Tho ex-

planation for this omission may be given by the fact
that until recently the affection was but little under-
stood. Fortunately this is not tho case at present,
and although the pathology of the disorder is as yet
somowhat of a mystery yet thanks to a number of re-
cent writers, there is no difficulty to bo mot in recogniz-
ing the affection and estimating its clinical history and
probable course.

The disease is in no sonso a true paralysis. Thoro
is in typical cases at tho early stages no loss of power
of the muscles, but the patient is unable to use tho
limb not from any lack of strength so much as an ina-
bility to control or co-ordinate muscular action. This
condition of things is limited to certain groups of mus-

cles, usually those of the lower extremities, sometimes
also of the upper extremities. In some instances only
one upper extremity aud one lower extremity, in
others simply one lower extremity is affected. In-one
exceptional case in the forearm of the right hand,
some of tho muscles of the tongue were affected, while
all other muscles were normal. In many instances
the disease is combined with an impairment of intelli-
gence. Frequently, however, the intelligence is un-

usually good.
Where both limbs aro affected, this condition is

doubly trying ; and when the adductor muscles are
also involved, the limbs are crossed, and the gait be-
comes very difficult. A degeneration of the muscles
takes place, and they become permanently affected.
Atrophy of other muscles also occurs, and the limbs
become wasted ; but ordinarily, there is not, during
childhood, much wasting of the muscles, and thoy are

peculiarly firm to the touch, even when not in use.
A characteristic of tho affection, iu contrast to infan-
tile paralysis, is the presence of exaggerated knee
reflex which is always present. The affection is sup-
posed to be congenital, but is frequently not noticed
by parents until after the child begins to walk.

In some instances a largo number of the muscles of
the trunk, and tho extremities are involved. In one
instance the bladder was affected, attacks of inconti-
nence of urine occurring, but usually the rectum aud
bladder are not affected. In one instance there was
an apparent paralysis of the nerves controlling the
perspiration on one side of the face. The affection is
usually accompanied by a certain amount of nervous-
ness of disposition, excitability, in other instances,
however, the patients are of a calm temperament. It
has been said to result from some injury at the birth
of the patient ; but this has not boon proved, and in
the majority of cases, which the writer has seen, tho
birth was perfectly normal. In one instance, that of
an idiot, a spastic condition of the muscles of the fore-
arm appeared to be due to an injury by the pressure
of forceps at birth.

Where no defect of intelligence is present, if the
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